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Studies on Modification of Mechanical Properties and 
Bioactivities for Chitosan Rod 
Abstract 
At present, the main material used for biodegradable fracture internal fixation is 
the polylactic acid, but this kind of product is easy to cause acidic accumulation, and 
also expensive. The shortcoming can be overcome by the fracture internal fixation 
product made of chitosan(CS). However, mechanical properties and bioactivities of 
the latter should be improved. On the base of chitosan rod prepared by in-situ 
precipitation, the mechanical properties and bioactivities of chitosan rod were 
improved by adding chitin fibers, cross-linking with glutaraldehyde or electron beam 
irradiation, adding hydroxyapatites and adding calcium phosphate tiny fibers. The 
fracture surface morphologies of the composites were observed by SEM, and the 
modification mechanisms were discussed. 
In this article, the chitin fibers were filled into matrix to reinforce the chitosan 
rod. The results indicate that the mechanical properties of these chitosan composite 
rods are improved obviously. It is shown that as length of chitin fibers (5~17mm) 
increased, the flexural strength of composite rods is improved. However, the flexural 
strength of composite rods is improved first and then decreased as the content of 
chitin fibers (2~14%) increased. when 5% chitin fibers with the length 17mm were 
filled, the flexural strength of the composite reached the highest (134.0MPa), which is 
increased by 55.7% compared to chitosan rod(86.7MPa).  
Modification of chitosan rod was undertaken with glutaraldehyde as the 
cross-linking agent. The results show that the flexural mechanical properties of the 
cross-linking chitosan rods are improved in a certain degree. The effect of electron 
beam irradiation on the mechanical property of the chitosan rod was studied. Under 
conditions of low dose ionizing radiation (10~40kGy) with inert gas atmosphere, the 
flexural strength of chitosan rod with small amount of water is increased in a certain 
degree after radiation modified. 















materials modified by hydroxyapatite have the ability to induce bone formation 
around and to form chemically bond to bone tissue. So, hydroxyapatites were added 
to improve the bioactivity of the chitosan rod. The results indicate that the flexural 
strength is decreased, the flexural modulus is increased as the content of HA (5~20%) 
increased; In simulated body fluid (SBF) test shows that the bone-like apatite deposits 
onto the surface of the chitosan rod and hydroxyapatite/chitin fiber/chitosan 
composite rod during the immersion, and the composite rod has better ability to 
induce bone formation around, indicate that the composite with HA has the better 
bioactivity. 
A kind of calcium phosphate tiny fiber with the calcium as the main component 
was synthesized, and it was characterized by means of SEM、IR、XRD、TG; 
Hydroxyapatite/chitosan rods were prepared by calcium phosphate transforming to 
hydroxyapatite. It is shown that the flexural strength of composite rod is improved 
obviously first and then decreased as the content of calcium phosphate tiny fibers 
(5~20%) increased; and flexural strength is improved. when 10% calcium phosphate 
tiny fibers were filled, the flexural strength of composite rod reached the highest 
(148.0MPa), which is increased by 71% compared to chitosan rod (86.7MPa). The 
mechanism of calcium phosphate transforming to hydroxyapatite is preliminary 
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